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Warnings 


rN 


DO NOT remove the scanning disk cover while the disk 
is spinning. 


DO NOT touch the lamp while it is lit or for a period of 
time after it has been turned off. The lamp gets very hot 
during operation. The metallic parts of the lamphouse 
also get hot. 


DO NOT bring inflammable substances into contact 
with the lamphouse or the lamp during operation, thatis, 
while the lamp is lit. 


DO NOT look directly at Mercury or Xenon lamps with 
the naked eye while they are lit. These lamps produce 
ultra-violet light. Wear UV protective goggles. 


ALWAYS disconnect AC power from the lamphouse 
power supply or TSM controller when changing a lamp 
or fuse. 


> 


NEVER connect the lamphouse cord directly to AC 
power. This cord connects to the lamphouse power 


supply only. 
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Precautions 


A 


DO NOT touch the lamp envelope with bare hands. 
Always wear gloves when handling lamps. If you do 
touch a lamp envelope, clean it immediately with alco- 
hol. 


MAKE SURE that the line voltage required for the 
lamphouse power supply and the TSM controller 
matches the local line voltage. Referto the labels onthe 
back panels of the power supply and controller. 


NEVER use an organic solvent (ether, alcohol, xylene, 
etc.) to clean the painted surfaces and plastic parts of 
the instrument. 


ALWAYS use care andcaution when moving the instru- 
ment. The settings of the mirrors in the optical pathway 
are delicate and can be jarred out of position if the 
instrument is mishandled. 


ALWAYS operate and store the instrument in an envi- 
ronment which is as clean and dust free as possible. Do 
not remove the eyepiece or objective for any length of 
time as this will allow dust to enter the internal parts of 
the instrument. 


DO NOT leave dirt, dust, or fingerprints on the lens 
surfaces. 


[> 


ALWAYS use caution when performing the scanning 
disk cartridge alignment procedure. The scanning disk 
is VERY fragile. 
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What is TSM and How Does It Work? 


The Confocal Tandem Scanning Reflected Light Micro- 
scope (TSM) is a precision optical microscope with 
many special andunique features. The TSM allows only 
light reflected from the plane of focus to pass through 
the eyepiece. The resultant image exhibits contrast and 
resolution characteristics far superior to conventional 
light microscopes. While the TSM can be substituted in 
most applications for a conventional light microscope, it 
can also be used in many applications for which a 
conventional microscope could only be used with great 
difficulty or not at all. 


An explanation of the TSM's lengthy title (Confocal 
Tandem Scanning Reflected Light Microscope) will 
serve to explain how the instrument works. 


Detector 
Source Aperture 
Aperture 


Confocal means “having the same focus”. To perform 
confocal imaging, objects in the focal plane of the 
objective are illuminated by a point source and the light 
reflected from the specimen is seen by a point detector. 
Inthe TSM, the point source is created by placing a tiny 
aperture in the path of a conventional light source. The 
point detector is created by placing a similar (viewing) 
aperture in the path of the reflected light. When the two 
apertures are aligned such that only light from the 
source aperture passes through the viewing aperture, 
confacal imaging is achieved. The diagram shown here 
represents a confocal imaging system. Light reflected 
from objects which are above or below the focal plane 
would, in a conventional light microscope, interfere with 
the contrast and resolution thereby degrading the im- 
age. Inthe TSM, this extraneous light is not allowed to 
pass through the detecting aperture. Hence the resul- 
tant image is highly resolved with excellent contrast. If 
the sample is translucent, the focal plane can be moved 
up or down to create images of thin sections of the 
sample. This is called optical sectioning and is one of 
the most powerful features of the TSM. 
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_Introduction 


Tandem means “working in conjunction.” Scanning, 
for our purposes, means “to move a finely focused beam 
of light over a surface in a systematic pattern.” Tandem 
Scanning refers to the heart of the TSM system, the 
Scanning disk. This disk is perforated with thousands of 
tiny apertures arranged in a precise pattern that is 
symmetrical about any diameter. The disk is mounted 
in the intermediate image plane of the objective and 
rotated at 500 rpm. At any given time, approximately 
1000 apertures on one side of the disk are being 
illuminated, acting as point sources, while the conjugate 
apertures on the other half of the disk are acting as point 
detectors. As the diskis rotated, the field of illumination, 
which is quite small, is scanned across the surface of the 
sample. In this way, an image of the entire sample is 
created. Since the scanning rate is greater than the 
resolution of the microscope, the image appears to a 
“real-time” image, that is, no scan lines are visible. 


Reflected Light means that only light incident to and 
reflected from the sample is used to create the image of 
the sample. This means that the image created by the 
TSM will be a true color image. Common light sources 
are a tungsten lamp for visible light (and some fluores- 
cence) or a mercury lamp for extended spectral re- 
sponse. 


A Microscope, of course, is an instrument which, 
through a combination of lenses and other optical de- 
vices, produces magnified images of small objects, 
especially those objects which are undetectable to the 
unaided €ye. The TSM allows you to observe many 
objects which are undetectable even with a conven- 
tional light microscope. 


Section 1 - TSM Controls and Components 
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TSM Controls and Components 
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TSM Controls and Components 
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TSM Controls and Components 
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TSM Controls and Components 
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TSM Operation 


When the TSM has been installed and set up by Tracor 
Northern service personnel, it should be completely 
ready for operation. 


Power Up and General Operation 


Ensure that all electrical connections are complete 
(page 10). 

Ensure that the lamphouse power supply is set for 
the proper lamp voltage and line frequency ( page 
7). 
Turn on the TSM controller (1) and set the disk 
speed control (2) to about mid-range. 

Turn on the lamphouse power supply and increase 
the voltage to maximum. 

Place a sample on the sample block and place the 
block on the stage beneath the objective. 

Look through the eyepiece and bring the sample 
into focus using the coarse (3) and fine (4) focus 
controls. Use the stage positioning controls (5) if 
necessary to positionthe sample inthe field of view. 
The stage may also be rotated by loosening the 
stage lock screw (6), manually rotating the stage to 
the desired position, and re-tightening the screw. 
Adjust the lamp voltage, the field and brightness 
diaphragms, and the disk speed to achieve a well- 
illuminated, flicker-free image. 


Note: At high speed, the disk motor emits a slight 
audible hum. This is normal. 


TSM Operation 


Field Diaphragm 


The field diaphragm (1) is used to determine the illumi- 
nated area on the sample surface in relation to the field 
of view of the microscope. In general, the field dia- 
phragm should be set so that the circumference of the 
illuminated area matches that of the field of viewthrough 
the eyepiece. 


To set the field diaphragm, while observing a sample 
through the eyepiece, fully close and then slowly open 
the field diaphragm. As the diaphragm opens, you will 
see a central area of brighter illumination growing to- 
ward the edge of the field of view. When the brighter 
area reaches the edge of the field of view, the field 
diaphragm aperture is at the proper size. 


Brightness Diaphragm 


The brightness (aperture) diaphragm (2) controls the 
resolution, contrast and depth of focus of the TSM. Use 
the following general procedure to set the brightness 
diaphragm: 


While observing a sample through the eyepiece, slowly 
close andopen the brightness diaphragm severaltimes. 
Note the changes which occur to the brightness and 
contrast of the image. In particular, note the point at 
which the greatest change occurs in the image for a 
relatively small amount of diaphragm movement. Now 
open the diaphragm all the way and then slowly close it 
until that point of greatest change is reached. This is 
generally accepted as the proper setting for the bright- 
ness diaphragm. 


Ultra-Fine Focus (optional) 


The TSM model 1E is equipped with ultra-fine focus 
controls. With ultra-fine focus, the objective, and not the 
stage, moves in very small precise increments (.05,1). 


The INITIALIZE switch (1) is used to initialize the 
transducers which control objective movement. To en- 
sure accurate objective movement, this switch should 
be pressed whenever the TSM has remainedidle for an 
extended period of time. Initialization occurs automati- 
cally when the TSM is powered up. The LED indicator 
(2) will blink to indicate initialiation in progress. 


The X control (3) moves the objective in a line perpen- 
dicular to the long axis of the epi-illuminator. The Z 
control(4) moves the objective up and down. 


The REMOTE/LOCAL switch (5) is used to transfer the 


ultra-fine focus controls to a TN-8500 image analysis 
system. 


TSM Controller 
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TSM Operation 


TSM Operation 


Filter Holders 


The TSM is equipped with two filter holders (1) and a 
three-filter slide (2). Allofthem accept a standard 25mm 
(diameter) filter. 


To mount a filter in one of the filter holders, remove the 
two screws (3) and place a filterinthe hole. Replace the 
screws, tightening them just enough to hold the filter 
securely in place. Do not use excessive force to tighten 
the screws or the filter may be damaged. 


To mount a filter in the filter slide, remove the inner 
retaining ring (4) and place the filterinthe hole. Replace 
the ring to hold the filter in place. 


The filter slide has three detent holes (5) onthe topofthe 
slide. These detents will lock the slide in each of the 
three positions so that the filter is centered in the epi- 
illuminator. The force required to move the slide from 
one position to another is controlled by the detent screw 
(6) inthe top of the epi-illuminator. If the slide fails to lock 
securely in position or if it cannot be moved from one 
position to another, the detent screw should be ad- 
justed. Use screwdriver B. 
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TSM Operation 


| Removing the Stage 


For very large samples, the stage and stage mounting 
bracket may be removed from the TSM. The sample 
may then rest onthe rubber pad oron some construction 
mounted to the optical bench (beneath the pad). 


To remove the stage, loosen the stage lock screw (1) 
and remove the stage from its mounting bracket. 


To remove the mounting bracket: d) Lower the bracket to minimum height. Loosen but 
Remove the objective fromthe TSM and set it safely do not remove the top two bracket mounting bolts 
aside. (3). 

Raise the bracket to its maximum height. Remove the bottom two bracket mounting bolts. 
Use hex driver K to loosen the bottom two bracket Carefully remove the top two bolts. Hold the bracket 
mounting bolts (2) one or two turns. Do not remove with one hand to prevent it from falling while remov- 
the bolts yet ing the final bolt. 
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Replacing Lamps 


A\ 


DO NOT touch the lamp while it is lit or for a period of 
time after it has been lit. The lamp gets very hot during 
operation. The metallic parts of the lamphouse also get 


quite warm. 


ALWAYS disconnect AC power from the lamphouse 
power supply or TSM controller when changing a lamp 
or fuse. 


Important 


For Tungsten lamps, the position of the filament within 
the lamp envelope is important. When replacing a 
Tungsten lamp, examine the new lamp to ensure that 
the filament is vertically centered in the envelope within 
5mm. Refer to the illustration at right. 


a) Remove the socket sleeve clamp screw (1) and 
slide the socket assembly (2) out of the lamphouse. 


b) Remove the old lamp from the socket and carefully 
insert the leads from the new lamp into the socket. 
Do not use undue force when inserting the new 
lamp or the leads may bend or the envelope may 
fracture. 


c) Carefully slide the socket assembly back into the 
lamphouse and replace the socket sleeve clamp 
screw. 


d) Performthe lamp centering procedure on page 18. 


A\ 


DO NOT touch the lamp envelope with bare hands. 
Fingerprints will weaken the envelope. Always wear 
gloves when handling lamps. If you do touch a lamp 
envelope, clean it immediately with alcohol. 


Filament Lamp 


ee eee Center 
salon 


5 mm maximum 


Lamphouse 
Rear View 


fl 


7, 


® 


Cleaning 


Optical Components 


To remove dust from lens surfaces, use a soft brush or 
gauze. 


To remove finger marks or grease from lens surfaces, 


use a soft cotton cloth, lens tissue, or gauze lightly 
moistened with absolute alcohol (ethanol or methanol). 


Epi-Illuninator 


DO NOT use any type of soap, solvent, or cleaning fluid 
to clean the surface of the epi-illuminator. Use only a 
soft cloth moistened with water. 


Storage 


Wherithe instrument is not in use, cover it with the viny| 
dust cover and store it ina dry, dust-free place. 


Maintenance 


Painted Surfaces , Plastic Parts, Mat 


DO NOT use any organic solvent such as thinner, ether, 
alcohol, or xylene to clean the painted and plastic parts 
of the instrument or the protective rubber mat. Use only 
a soft cloth and a small amount of mild soap and water. 
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Alignment of the Optical Pathway 


In the TSM, light from the lamphouse is guided to the 
specimen stage and then to the eyepiece by a complex 
array of optical components. The precise alignment of 
each of the components of the optical pathway is crucial 
to the performance of the instrument. 


When to Perform Alignment Procedures 


When the TSM is installed at your site, the installing If the TSM is jarred or transported some distance, the 
technician will perform initial setup and alignment pro- delicate alignment of the optical pathway may be upset. 
cedures. Thereafter, under normal operating condi- |§ Symptoms of misalignment include a dimimage, afield 
tions, the TSM should need no further adjustments to —_— of view which is not perfectly round, or an inability to 
the alignment except when alampis changed. Whena ___ provide any image at all (also see Troubleshooting, 
new lamp is installed in the lamphouse, it must be page ?). If misalignment occurs, all of the alignment 
focused and centered using the Epi-llluminator procedures described here, which are interdependent, 
Alignment procedure described below. must be performed in the order shown. 


Lamp and Lamphouse Alignment 


Ensure that the cable from the lamphouse to the 
power supply is properly connected. Refer to page 
?. If you are using a Xenon or Mercury arc lamp, 
wear a pair of UV protective goggles or glasses. 


Turn onthe lamphouse power supply (see page 7?) 
and increase the voltage to about 8 on the power 
supply’s LED scale. The lamp should light. 


Loosen the lamphouse fastening screws (1) and 
remove the lamphouse from the TSM. 


e) 


Point the beam at a wall and turn one of the retro 
mirror tilt screws (1) clockwise as far as it will go. 
This will move the reflected filament image away 
from the main filament image. 


Adjust the position of the collector lens using the 
focus knob (1) to form the sharpest possible image 
of the filament (or arc) on the wall. 


Center the lamp image in the illuminated spot onthe 
wall using the adjustment screws. The screw (1) 
moves the bulb in and out of the lamphouse. When 
the screw (2) is loosened, the entire lamp socket 
assembly may be rotated to adjust the vertical 
position of the bulb. 


While observing the lamp image, rotate the tilt 
screw which was adjusted in step d) clockwise so 
that the reflected light image appears on the wall. 
Use both tilt screws (3) and the focus screw (4) to 
superimpose the reflected light image on the direct 
light image. Align the images as perfectly as pos- 
sible. 


Remount the lamphouse onthe TSM and continue 
with the Epi-illuminator Alignment procedure. 


Lamphouse 
Rear View 
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Epi-Iluminator Alignment 


a) Use screwdriver H to remove the four Phillips head 
screws from the turning mirror housing (1) and 
carefully remove the housing. Gently set the hous- 
ing aside. Be very careful not to scratch the 
turning mirror. \f the mirroris scratched, it must be 
replaced. 


ay -------/--- 


b) Use screwdriver H to remove the four Phillips head 
screws from the epi-illuminator shroud (1) and 
remove the shroud. 
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c) Insert the alignment target (1) into the front of the 
epi-illuminator as shown. 


Note: Overhead lights should be dimmed during the 
remainder of this procedure. 


d) Openthe field and brightness diaphragms using the 
diaphragm ring slides (1 & 2). 
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Maintenance 


e) Adjust the filament focus control (1) until a perfect 
circle is illuminated on the alignment target as 
shown. 
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Maintenance 


f) Center the illuminated circle on the alignment target 
using the brightness diaphragm XY adjustment 
screws (1). Use the crosshairs and circles inscribed 
on the target as guides to centering. 


g) Increase the lamp voltage to maximum. 


Fully close both the field and brightness dia- 
phragms. A small spot will be illuminated on the 
alignment target. 


Use the field diaphragm XY adjustment screws (1) 
to center the illuminated spot on the crosshairs of 
the alignment target. 
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j) Fully open the brightness diaphragm. A small 
image of the filament will be visible on the alignment 
target. This is a reversed image so the filament 
leads will be visible at the top and bottom of the 
image and extending to your left as you view the 
alignment target. 


k) Turnone ofthe retro mirror tilt screws (1) clockwise 
as far as it will go. This will move the reflected 
filament image away from the main filament image. 


1) Adjust the position of the collector lens using the 
focus knob (1) to form the sharpest possible image 
of the filament (or arc) on the alignment target. 
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m) Center the lamp image on the alignment target 
using the adjustment screws. The screw (1) moves 
the bulb in and out of the lamphouse. When the 
screw (2) is loosened, the entire lamp socket as- 
sembly may be rotated to adjust the vertical position 
of the bulb. 


While observing the lamp image on the alignment 
target, rotate the tilt screw which was adjusted in 
step k) clockwise so that the reflected light image 
appears on the target. Use both tilt screws (3) and 
the focus screw (4) to superimpose the reflected 
light image on the direct light image. Align the 
images as perfectly as possible. 


Fully open the field diaphragm and fully close the 
brightness diaphragm. The image onthe alignment 
target should appear similar to the one shown here 
where the coils of the filament are Clearly visible. 


Turn off the lamphouse power supply. 


Remove the alignment target from the epi-illumina- 
tor. 


If you need to align the scanning disk, then skip this 
step and step s) and go on to the Scanning Disk 
Alignment procedure. If you are realigning the epi- 
illuminator only, then replace the shroud using 
screwdriver H and four Phillips head screws. 


This completes the alignment of the epi-illuminator. 
Perform the Turning Mirror Alignment procedure. 
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Scanning Disk Alignment. 


Note: This procedure will be easier to perform if the 
TSM is positioned so that its side is facing the 
front of the table with the front of the instrument 
to your left. 


a) Atthe rear panel of the TSM controller, disconnect 
the cable that normally connects the controller to 
the TSM. Connect the alignment source cable to 
the controller using the same cable jack. 


b) Connect AC power to the controller and turn it on. 
The red and green lights on the bottom of the 
alignment source should light up. 


c) Perform steps c) and d) of the Epi-illuminator 
Alignment procedure if necessary. 


\ ALIGNMENT SOURCE _/ 


Maintenance 


d) Use hex driver G to remove four hex screws from 
the cover (1) of the electro-optical enclosure and 
remove the cover. 


e) Remove the field lens (1) fromthe disk cartridge (2). 
Grasp the field lens by its outer ring being careful not 
to touch the lens surface. 
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f) 


To provide a point of reference for disk alignment, a 
pair of conjugate holes (1) in the disk have been 
plugged. Use the bamboo stick to rotate the scan- 
ning disk until a white scribe mark (2) on the inside 
hub of the disk may be seen through each of the 
cartridge’s illumination and view ports. These 
marks indicate the position of the plugged holes. 
Center the marks in each port. To rotate the disk, 
insert the bamboo stick between the side of the 
cartridge and the enclosure at the locations shown 
and push gently on the edge of the disk with the 
stick. 


Use hex driver F to loosen each of the four cartridge 
shoulder bolts (3) one-half turn. 


Rotate Disk 


Caution 


Be extremely careful when rotating the scanning disk. 
The disk is very fragile and brittle and can be broken 
easily. Touch the edge of the disk only. 


Rotate Disk 
Here 


Place the alignment source on top of the disk 
cartridge as shown. The red light on the bottom of 
the source should be toward the front of the TSM. 


Mount the low power (8x) objective in the TSM. 


Red Light 
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i) 


l) 


Place the alignment scope on the stage with the 
scope’s mirror beneath the objective and the long 
axis of the scope perpendicular to the long axis of 
the epi-illuminator (see illustration). Be careful not 
to scratch the mirror with the objective. 


Note: Overhead lights should be dimmed during the 


remainder of this procedure. 


Use the magnetic tool A to remove the round rear 
cover plate (1) and the longer side cover plate (2). 


Look through the alignment scope and rotate the 
coarse and fine focus controls to bring the disk into 
focus. The disk will appear as a pattern of bright red 
and green dots on a black field. Adjust the position 
of the alignment scope so that the red/green pattern 
is centered in the field of view. The plugged holes 
(from step f)) should be visible as a blank spotin the 
pattern nearthe upper left portion of the field of view. 
The objective of this alignment procedure will be to 
adjust the cartridge position so that the correspond- 
ing red and green dots are precisely superimposed 
onone another using the blank spot (plugged holes) 
as a point of reference. 


m) There are two pairs of cartridge positioning screws 


located near the top of the electro-optical enclosure. 
One pair (1) is used to move the cartridge from side 
to side. The other pair (2) is used to move the 
cartridge from front to back. 


Since the positioning screws work in tandem, it is 
best to adjust both screws in each pair simultane- 
ously. While facing the side of the TSM shownin the 
illustration, use screwdriver I to adjust the nearer 
screw of pair (1) while using screwdriver B to adjust 
the screw onthe opposite side of the cartridge. Turn 
the screws while looking through the alignment 
scope. You will need to hold screwdriver | at an 
angle in order to look in the scope. Be careful not to 
gouge the threads in the screw hole with the tip of 
the screwdriver. 


Likewise, use screwdriver B to adjust the front 
screw of pair (2) and use screwdriver | to adjust the 
rear screw. 


Access to the rear screw of pair (2) must be gained 
by inserting screwdriver | through the round open- 
ing inthe rear of the TSM. There is a groove in the 
top of the chamber which will help to guide the 
screwdriver to the screw. Shine a flashlight through 
the side access port to find the screw if you are 
having difficulty. 
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Caution 


Be careful to keep the screwdriver tip near the top of the 
chamber. There is a set of mirror adjustment screws 
below the cartridge positioning screw. Do not allow the 
screwdriver to come in contact with the mirror adjust- 
ment screws. Accidently turning one of the mirror 
adjustment screws could cause misalignment of the 
mirrors which would require adjustment by factory serv- 
ice personnel. 


Through trial and error, adjust the cartridge posi- 
tioning screws until the red and green dots (and 
consequently the plugged holes) are superimposed 
on one another as precisely as possible. The dots 
should be overlapped across the entire field of view. 
lf, for example, the dots in the center appear over- 
lapped while the dots nearer the edge do not, then 
further adjustment is necessary. 
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When alignment is achieved, re-tighten the four 
cartridge shoulder bolts which were loosened in 


step g). 


Look through the alignment scope to check the 
alignment which may have changed when the 
shoulder bolts were tightened. If necessary, re- 
adjust the cartridge positioning screws. 


When final alignment is achieved, turn in all of the 
positioning screws until they are snug. Look 
through the alignment scope while you are doing 
this so as not to disturb the alignment. 


Remove the alignment source from the top of the 
disk cartridge. 


Re-install the field lens (1) in the hole (2) in the disk 
cartridge. Refer to step e), page ?. 


Turning Mirror Alignment 


a) 


If necessary, re-mount the turning mirror housing on 
the cover of the electro-optical enclosure using 
screwdriver H and four Phillips screws. Refer to 
step a) page ? Do not tighten the screws. If the 
turning mirror is already mounted, loosen the 
mounting screws. 


If necessary, mount the low power (8x) objective in 
the TSM. 


Turn on the lamphouse power supply and set the 
voltage in the normal operating range. The lamp 
should light. 


Turn on the TSM controller and set the disk speed 
at about mid-range. 


Place a white piece of paper or a 3x5 card on the 
sample mount and place the sample mount on the 
stage bebeath the objective (see illustration). Make 
sure the paper is perfectly flat. 


ie 


Re-install the cover on the electro-optical enclosure 
and secure with four hex screws using hex driver G. 
Refer to step d), page ?. 


Re-install the shroud on the epi-illuminator and 
secure with four Phillips screws using screwdriver 
H. Refer to step b), page ?. 


Re-mount the turning mirror housing (1) on the 
cover of the electro-optical enclosure and secure 
with four Phillips screws using screwdriver H. Refer 
to step a), page ?. 


Re-install the magnetic cover plates on the side and 
rear of the TSM. 


Turn off the TSM controller. Disconnect the 
alignment source cable from the controller and re- 
connect the controller to the TSM. 


Performthe Turning Mirror Alignment procedure. 
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f) Fully open the field diaphragm and fully close the 
brightness diaphragm. 


Note: Overhead lights should be dimmed during the 
remainder of this procedure. 


g) Adjust the coarse focus (1) to produce an image on 
the paper. 
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h) Move the turning mirror housing back and forth until 
an image of an illuminated circle surrounded by an 
illuminated ring is produced on the paper (see 
illustration). 


i) Carefully tighten the mounting screws on the turn- 
ing mirror housing using screwdriver H. 
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Use magnetic tool A to remove the cover plate (1) 
from the turning mirror housing. 


Adjust the turning mirror tilt screws (2, 3, and 4) to 

center the bright inner circle within the outer illumi- 

nated ring. Screw (2) moves the image from side to 
side. Screw (3) moves the image from frontto back. 

Screw (4) tilts the mirror diagonally. Use 

screwdriver B for the slotted tilt screws and use 

screwdriver G for the hex screw. There is no hard 
and fast method for adjusting the tilt screws, how- 
ever, some recommendations can be made: 

— Start by turning one of the slotted screws (2 or 

3) while observing the projected image. See if 
turning the screw one way or the other brings 
the circle and outer ring closerto alignment. Do 
the same for the other slotted screw. Often, 
adjustment to these two screws will be suffi- 
cient. 
If alignment of the projected image cannot be 
achieved with the slotted screws, try adjusting 
the hex screw (4) slightly and then return to the 
slotted screws. 
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— Ifalignment still cannot be achieved, try adjust- 

ing the slotted screws so that the screw heads 
are slightly above the surface of the housing. 
Adjust the hex screw so that its head is about 
1mm above the surface of the housing. Then 
repeat step k). 
Failure to achieve proper turning mirror 
alignment may mean that some other TSM 
component requires adjustment. Contact Tra- 
cor Northern for service. 
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l) Mount a flat reflective sample on the TSM stage. 


m) Fully open the brightness diaphragm and bring the 
sample into focus. 


n) Slowly close and open the brightness diaphragm 
{ while observing the sample through the eyepiece. 
The brightness should decrease and increase 
evenly over the entire field with no darker areas. 
With the brightness diaphragm fully closed, the 
entire field should be clearly visible and evenly 
illuminated. Also, the field of view should be per- 
fectly round. If the image does not appear as 
describe above, further slight adjustment to the 
turning mirror tilt screws may be necessary. Also, 
careful and slight adjustments of the XY diaphragm 
screws (1) and the lamp positioning controls (2) 
may be required to produce a well-illuminated field. 
Failure to achieve a Satisfactory image may mean 
that some other TSM component requires adjust- 
ment. Contact Tracor Northern for service. 


©) Replaee the magnetic cover on the turning mirror 
housing. This completes alignment of the turning 
mirror. 


Lamphouse 
Rear View 
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